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Abstract not available for KR 20070065383 (A) 
Abstract of corresponding document: US 2006082812 (A1) 
Systems and techniques for printing on a workpiece. 
In one implementation, a data pump is used to 
create a packet of image data for a print head 
assembly. The data pump includes multiple state 
machines to receive image data from an image 
buffer on a computer, and a serializer to gather 
image data from each of the state machines. Each 
of the state machines is configured to send image 
data to the serializer at a different instance in time. 
The serializer is configured to arrange the gathered 
image data according to when the serializer 
received the image data from each of the state 
machines. The data pump also includes an optical 
dwitha 
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h^ ^ih^m^?-^^ o] *i a n *} t% # n % -°- ^1 *m , 

^Efl <Hsfl*l - -8-71 -8- Efl fc-e| olTi^i fl-ofl til-g-^l-Bi, a> 71 z>z>^ fcB i ^ eKH ^ 

-8-71 n^]^ ^H^5L^ ^e] ^^0135^ - ; 

A ^7l #31 Zj-Zj-^S^^ 61 Ti] ^1 Tg|o]B|5 t-Alsfc Zi«7l - ^7] 31 §171 t A J-7l #Efl ^ A] If ^.OjgJf £| ^-Al 

#7l SflH slln oH*l fl]olE^ ^1 ^.Bl^oli 

» S^l-ir, 2^ #-*l. 

Ut 1 * 2. 

xi 1 ih sa«H-*i, 

PC iL3^ *H a^-^l-ir 5i# sfe 2^ 

Ut 1 * 3. 

Xl 1 %hi sa^H, 

^^5} Aj-Jr^dfc-^ ^6fl ^#2l^r ^XH^-I- d SfSfi: S-^S gj.- 2 ^ ^l 

Ut 1 * 4. 

xi 3 %hi 5a°H, 

Zj^fEl ^ olnlxl ttji^Sif-El o^xl til *1 ^ « r Y • I , ^1 ^ tfs^-*! # 

ol-g-^S ^ilfe «HJo.JL 2^ #7). 

3^8" 5. 

XI l %H1 stH-M. 

^'AS S)-*r 

XI 5 %H1 StH^, 

^71 2l"i7lir 4J-71 ^^#el ^1 <>H*| ^ SJ-«1 ^ ^^(timingH *)-.£■§=- ^ SJ-*V ^ e] V.] 2] 

^a] cy E lsllol i& ^.^xe.s. ^Ejif ^ ^ sl-ir 2:^ #*1. 
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tfBfl ^Al ^ 0,4^ zj-zj-^ If=l 2L?i= Jf-*1M tflSfl <>H*1 n B --H5l 5^ ^l^S^l^^E^^ 

Ut 1 * 8. 

■4 1 5a 

#7l ^-fr ^lE^lo]^ ^ E IGb/s^l ^0]^ tfl<^* £ E s -7-^21^ 3* ^8-2-3. ^ 2^ . 
^T 1 * 10. 

^ 1 %H1 5a*H, 

-f~£l *1 ^|^| ©life ^Bl^ol^ S*Ve>^ ^^°-S- ^ 

3^8- 11. 

^ 1 %hi sa^H, 

Ht 1 * 12. 

>fl= o] ^£ £ <fl*l# 7l^5L oln).xl cflo^ 2^1 o. SL ^ ^ i^E^ 2^Rr ^1 1 £ 

o]v]X\ 7 } Aj-y] ^ Aj-oH a^E^i. ^ofl AV7I €3 S^SL 4>7l o)n]X\ $}o)^ ^A] 

13. 
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#71 ^^Ei^Ei 2fl^^#7l ^ = #^ =^S^fl^ Ufl^ 7^H O^l ^ o] e| 

14. 

^ 13 5a°H, 

#7l 01^1^1 #7l 3^13 #ol£ uflael $|*H «^2lfe 3# ^8-2.3. 2^ 

^T 1 * 15. 

^ 14 «oHi 5U°h, 

#7l #o^ v\]5L^ a^S-M, #71 H 0 >tl^ #71 ^l^lxl ^olEi a^6+7l §fl S^E) #<M 

<>H*1 u^^t] ^H7lsL *fMB]* ?i^#ir TSrXI* ^ if^Kr 3^ ^ o.^ ^ Hq >^. 

16. 

*ii 12 #^i 5a°H, 

#71 €^ — #^1 H^s Jf^fls-o^ rtfl^af. ^b§^i xi^^^i tq-^ #7l aH*! ^H^Ksi^- SIS.7V ^r#^ 

^t 1 * 17. 

*l) 12%H1 Sfl^Al, 

#71 #71 6H7l7> #71 afl-f- tfofl HaJHEl^ -^H #7l ^^l^ E|MlS|7V ^>7l ^ ZL^^ ^ffrS. 

^, #7l #71 €^ H^SSl <>H*1 rllolE-1^ ^1^4 2:^*V5L^ ^*33if 3# ^ S 

18. 

= s]e sfljEL ^^#el°ll tfl*> °H*1 ^H^l Sfl^# ^#^r ^S^i, 

jg-Ei #^ ol ^xl ^SL^B) Ol^xl t1|olB|# iL#*Rr Cf^Sl #Efl ^Ajf; 

AJ-71 #Bfl P^ft Zj-^S^-^l *1 ^1 ^1 *IMBl# ^^#^21^71 - #7l #Efl Zj-Z]-^ .Al-o)^ $1^^ 

7-1 A17H1 2)il7lJL 0^171 T^olBl* ^^S- ^# =M , #7l ^7]^^?] #7l #31 

Z|Z|^ Y-^ <>M*1 ^##fe #71 =^ =| *H 7l V\] 6] E^ # #^ _ ; 

*# ^SjE.^ ^#=1 #^-^^# *lH]^|oli 

# ?-#^fe, tll^lEl 3gH 



^^j- 19. 
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3 20. 

*K5!^ 7^E]fe ZE^U EflolEl = . 



^t 1 * 21. 

^ 18 «oMl 5a°H, 

^-fr ^lE^lo]^ -7"^ $HH*M^ ^iiEEcfli <y^Hi# ^ ^JLiL sj-fe H^U 

Ei 

7|#*«| 

H^Bl)7V ?]i]t^ Safe Sl^S ^fi^ Hflig ^£=3 H^S H^iS. ^1^. Hl^fe 

71 3Hb|# ^Al^ji «R1 ^ ol^lxl i*| ol^iil ^o^e <yj=L # T^j-i^. 

n^ig ^7]#^ cf^Sl 7fl^ajo] = ^-^#(ofl# =-ni, °j£l3! H^TH# 0 H tfltt 3£^*t^. H^H 

^7fl#^ °H*1 Al^S] A^.g- H^ESJ-JE.^. ^ fll}. A d ^5l J=L xfl ^O. ^ = Aj-^ A] ^ ^ 

H^H 5L&ol^ Hfl^ ^ SUcf. SL^S] J^H ^-xfl#^ ^ ^ 

« ^ 9M. a iisK^S s^as^ir ^aas il-^>H n^Sl- 

^71 °] M^tt H^Iej Al^ai ^ ^c)r}. ^ ^€^lfe H^.H ^Me]5. ^^^|5L^ ^^1^1 <>H*1 ^] 

(logical image qucuc)^l ^IW, 44^1 fe^l ^}^} *M *]*]*] ^H^i^ 

S^tf. ^lfe ^Bfl ^^1^S^-E-| olTTl^l-g- ^Al^ fe ZjH7l# S^fl^. 2]li7|ir ^Efl ^ 
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£-4 43^ £3 4^4^ 4*3 443£ PC iL- £/3F.fe- 4333£ tfofl s]^ 3^44 £ 

34£ Sg^fE) 43 33 433 33££3 433 ^ol^l-^A]^ 7l 44 ^^^1 44 ^-JrX^-^ ^^g. 

44 4 

444 444 ^ heIe 4343 44 44-53 5L4£ 47fl£4 yfl 4 (distinct) #33 433 334 4 44. 4 
44£ £4£ 3343 33 333 3 433 443 ^liUS*] 44 4£4 34?> 3 433 44 433 3^4 £44 

4 43. 43 43 44£4 444 443 sr^H jjL^ofl ^ 444 314^4 JfiJtS] £43 A ] 7l# .^44514 ^ 

34 £ $14. 44 4333^£ 44s icb/spq 444 4444 44 £ 01444^ £444. 433£ 

43 4333^£ £3-333 3333^4 £4?^3. 431 334 344 333 4^4 4^4^44 4443 
444 433# 444 4 44. 

£4, 43 £433 filsfl ££ 3343 £434 33*Rr 343£ 433 33€4. 444 43 hbieM- 

f A J- 6 -?. 343 4?- 4 43# 4«4£ 43, 4 343 4»4 4^ 4 3 AH 44 333 333 444 cl44 44 

4# £34£ 43# £433. £3, 43£ 443££ 43 x]4 44 44 = 4£3£ 443 43 £43£ 433 
333 444 4444 444 £TO. 

444^444 333 343 334 43 £44 44 £4£ £3£3 343 3£4 333 333 ^ ? 4si^ 
4 44. 333 4 t4 4444 4444 4*14 444 444 4 44. 4*14 3£3 444 433 444 £ 

43 4 44. 5-4 43£ 433 3143 334 £^43 44 444 44 333 33££3 £-33£ 343# 44 
4^ £4*3. 3£^r 43 £43 43 £4£ £3#3 3<S4 *1443 44 333 4441- 3«S3-£ 
4 £4« 4 5£4. 434 44 43 3334 5?e^es ^ah 433 H4tH 6 144 ^0147^ Et^, 
S4^1 4^ £44 S4 ^1*14^ 4** ^.^4^-4 4*J?lcf. 

^ 447-1^^ 7fl4^4 a 4& 44^1-4 siln <H^#4^ «H*1 fll^l^^ ^144 ^S^44 ^c]^ 

4444. ^1014 44^ 4^ ^^1^1 ^^?-4^ ^^y] 44> 44^ 4^ ^4, 44^ 4^ ^41 

^S4H 3MH^ ^^^i^ll £^-44. nn^l 444 *l7H 4°1* 4^4^^1^ 

^ci^-i- 4 ? 44S 4*4^4 4444. ^ ? 444 444 431 44^44 2i ? d44 0144 ^o]^ 4444 47H 
4^- ^14^1 4^4^ 44^^-. 31*13 ^£fe ^ -fl^^ ^4^^ *4 44341^# 

£^-44. 

SlBl^M^fe ^^^1 4^44 (Peripheral Component Interconnect Extended) 3 C .^ PCI ^jiH 

ell^ 44^1°1^€- £^-44. ^ «7lfe ^1- 4^^^l7l- *1 uixjs a^E^ss 4514 o1 ui^i ^o]4 

4 SI: 4 44. 

44^1 S^S 4^ E 5 « 7144 4712] 44 °144 4^)4 444^4 444 4 44. 44 4^1 °1444 £4^Hr 
HS^it £434 £4£ 4 44 4°J4 44444. 4^4 4 44 444 444 4, *H*1 4^13 1- 

444 4714 ji4s sil- 4^43^ 443<H, £4= 44 4444 44 4°ll 3i44 434# 444^4 ^14 4^1 
<a±i« ££44. 44 44*14 44* °l n )4 444 £4= 4^^1 44 ^144 341371- 444 4 4^4 44 i£fe 

44 444^£ ^7-14^^4 444 4 44. £4£ 4444S4 444 3414 444 31434 £4£ 4^ 
4^hH 4 444-^?- ^4^as. 434 31434 £4£3 4 4^ £34^44 34^ £>3. 

£4£d 4^44 44 433 3413 4££ 333# £4£4 4 4fe iTll 43 ft(scalable) 44334 4 44. £4 
£43 4^34 £4 44 3-S-3 4^3 3 3 44 ^3££ 444 4 44. 4£( P rimary) £43 4443^4 3^ 
4 343(PC)433 44(3^ £3, 4^-£^ ^343 7^)4 4 4^ s^£ 343 43 4444 44 4^34 
(Peripheral Component Interconnect, PCD4 4§H 44^ 4 43. PC 4£3(3# £3, RAM)3 3143 434 £4 
£ §14=- 33433 33 £43£ 3£33 44 4£33£31 4-§-3 4 44. £4, 333 4333£ 3-^-3 44 4 
££ 433£ 3^3 44 44 4£4££3 43 £3£ 3^ 33433- 333 4 43 44. 

343 3££ 343 34 443# 44 3443 43 3# 43 333£3 33 3 (just-in-time) £4£4 4 4^4 
m}^ 444 433 333# £3£ 3^ 3 ¥143£ 344 4 34. 3£33 43 £3£ 3^ 3343 43 

3 4£4 4 43 343, £4£ 3^ 3343£ £4 44 3-8-££ £34 4 44. £4 £4£ 3^ 33433 3 
43£ 333 3£37l-£4 44 44£££44 4 44. 4 £4333, £3£ 3^- 33433 34 3£3££3 



- 6 - 



^444 10-2007-0065383 



j= Sfls 44-44# ^144514 SSn44^r 4^ «Sa|7}^ 44 = 444(FPGA) 444S(IC)4 4 51 4. il44 
^l- 4444# 4444 44 «1 -8- 4 44444 44 = 4s 4- 4^444 444 

T^H^ H^I^ol ^44 44 &4 4^4 4^ - 44. 

4 44444, sr^e ^ S *H8#BU 444 4444 tllolti 454r 4# SiS ^^^1 4^4 44 

4 4=#4 74J^S4 44« 4 5l4(scaled). IE 4^ 4€444, a^c, s^h 4^ 4^4^ o]u]x] 

i^- 44:44 44 544t 4^ 4#41" 444 4 444S 4 514. 4 440^4, 444 4^ 

4^r 4444 PCI 444 444 44 4444^4 44^1 ^44 PC 4^ 7>4 4 514. M 4^4^ = 
#44 4^4 FGPA71- 47>4^r 4^ S444r 44* 44344 = 4 = *f|S 444 40I44 4^ rfl^4, 

54^4 44 ^4444 #3--°- 4 44, Ai^^ 444 4444 ^ tfl^-° : 44S 4 44 4^4, Ali 

4^ »m ^44 4^-444 ji^a^ 444, 444 4^-444 tflsi 444, 4/5^4 4& 444 4^-444 4 

4-H4 4 ^oi^^ 4444 4 a] *ll^&^ 514. 

H4E4 4444 444^ 444 444^ H444 ^7.|i£] 444-^4 &5£4 44 ^44 4 44. 

ojul xl 44^4 44 444^4 J^4 42}, Aj-44 DflSLri] 444 4 5fl4. Aj-oltt oflS.xq fl*l*r 7flt 

4-&4 444 4 44. 4^4 ^ = H^m Pflfi.5] 44^44 444 4444 44H" - §14. 444 nsJE 

444 #44 44^ 4^ H?t4 fe44^ 4^44 44# 444 4 514, ^1* 4M144 -=44^ 444^ = 

44 4 ti°l ^ Si^-. ^H^r tH^^ofl cfl4 2 yj iEfe SelE o^^Hx-] ^ 7 }o] i£ fe 4 

ti^i PC5L4^ «H4 ^Ai, §-7l ai ? ^--o : ^014^1 S - §14. ^44 ^^b| ji 

4 fe^ Sfl^P-?-^ 7l^4(scale) tfl^# S7d ^7l-# ^sfl ii E ^144^1 «7}S 4 $1^. 

«4¥! HflH JZ&si £-e)*| €^-^r zj-zj-* 4^ €^^4 feBl^^-S. ^-^^4 7l^# 471 nflS-^. HIS S4(bit 
manipulation)^ ^4^1^ 444 Hfl^ ^47l flSfl <H^4e^ 4^^H^l^i ^1^ 

^ iHS^iH his s4^ -8-«l*>^l 2- ^ Si^H, "is 24^ ^ ^14^ ^fl=H ^l^H^^ S ^fls ni-g-o] 
4iS 4 $14. 

44 oiAj-4 44^1^.4 ^44^^ gj 44 a^^o,i 711444. 4 4^4 4= s-aj ; 44, ^ aj- 

^4 4^4, ^ # ^4%H4i ^4sii4 4, 

^_ 1^ 4^(100)3 44^- 6 l^. =4S Ai^^(ioo)^ ^l# 4»J-7ld05) ^ H4Bi 44^1(110)4 aft4. 

•i^ 4^71(105)^ ^4^1 ^M(115, 120, 125, 130, 135, 140, 145)4 44-^(110) 4°!^^ A o^fl^1 °1^* 

044414. 4*1, 44 4«^7l(105)fe H^ltl 4-^(110)^1 i(face)( 150)4 tflsH D «4^S ^4^(115, 120, 
125, 130, 135, 140, 145)4 4^44. ^r«>7l(105)fe- 4S IF4r 4«1 *4 ^14^(115, 120, 125, 130, 135, 

140, 145)4 444 4 5U^r 4# ^7fl^ °l^^l7lir 44 5LHt ^ Sl^. ,iff(115, 120, 125, 

130, 135, 140, 145)^ ^i r 41 SsiH4t 44^1 4»1?> 4** ^ ^- 514. #4, *f|-£«(115, 120, 125, 

130, 135, 140, 145)^ ^*], 4*1^^4=^ 44, je^ ^£f 4 J 4 514. 

2L44 444(110)^ ^I4r ^^7l(155)# 4-8-?14. ^14 ?lS-7|(155)fe 44 4 ^4 ^114^(115, 120, 125, 130, 135, 
140, 145)4 4 514. «i« ^4, ^14 ^#4(155)^ 44^(150) 44 ^4 i°J£i 4&fl 4##(H5, 

120, 125, 130, 135, 140, 145)4 44#4 ?3#4fe ^144/^*4 41344 5J 4 514. 

44 4444 (160)71- S44 4-^(110)^44 44 4^4*144. 44 44-44(160)^ 4 4^(195)(4# ^4 
4441-) 4 ^(minimal) 444"4(190)4 44 =44 4-^-4(110)4 4444. 44 47>44(i60)^r 4^^(100) 
4 44 ¥44 44-4 4444. 44 4444(160)-^ 44-4-47>¥ 444 4 = 4 S44 44 ¥4f 444 

^ 44 44>4 444 ss44 44# S4"« 4^ 514. 4# ^4, 44 4x>44(i60)4r =44 4-f4(H0)44 =4 
^4 444^r iH^iH 4 444 s^44 ^ = J=^H^ 4^44^ 44^ 444 4^44 4 514. 

44 47>44(160) 44^± =4s 444 44(165)7]- 4444. =4s 444 44(165)4- =4s 44^4 44=4 
s# 44 01 ni 4 4014s 444^ 44 444 444 44" 4444. 4# #4, =4= 444 44(165)4- 44 44 
i pflnei(RAM) 44^4 4444 4^ 514. =4S 444 44(165)4: 444 444# 44431 4444 44 44 
47>44 (160)4 44 44^4 4 514. 
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44 4444(160)^ 44^(195) 4 ^4 4444(190)# 73444 = 44 444(110)4 ^4.4. 44 ^J4^] 
(160)tt 444(195)4 44 444# 4*4 4 SU, i<8 44-44490) = ^14 44-^44 H^S-g- 4°14# =^a] 5j- 
5&4. 44 4444(160)^ = ^4 4 ? ^(HO)^-S 4*4^r ^o]E^# 44^Rr 444 Sji^Hl# *<H, = 4H <>14 
4 44#?44 *>H*1« 44 ui/^ 3^ - Sli, 444-1- 44 <=>1¥^H1 44 4# 44 44 44*1 444 <9 =T. 
/I- 4445L4 4# 4444 S4 = 44^1 oHxl r^|ol^# 444 - ^ tr 10 # ^.4 

444 444t ^44-) 4=-)# 71-3! 4 44. 44 #4, ^ 4444(190)-^ "1«)3S1S^^, *-44l4 
(transceiver) 4 4-^4^ i£444r €-- = M47r4 7fl<>l J= ^ jSfl a] <|J 4, 44. ^ 4444490)^ = 44 4 

44(110)4 444 4 44, = 44 444(110) ^/SrH?^ 444(110) 44 4^447 r 44 444^4 ^ x| 
444(19041 -444 4 44. 4^ #4, = 44 444(110)ol 44 = 44 5L^4 tfr^t^l =-44 444^S 
^44 ^4 4444(190)^ 44 = ^4 ^^1(110)2)- 44 4^- 44 4444 ^€ 4 44. 

4444 ^ 44444- olTil^l HS-AB-S^r 4494^ HW£ 444^4, *114 4444(160)4 44 

44490) 4444 444^r 44, ^4 4444(190)-^ ^|o)M 4444 *44fe 444# 444^- = 44 444 
(110)44 «„, f ^ 4444 (firing) ol o>7l5l£S. tflolE]* oj-g-^cf. 44*], 4#^4, ojulx] t^oIi^^el 

4 oH4 4*14^ 4444, ^ET^ C-llolE-K^Hl Tit)- 444 444)S 44 4 t = ^4^4 44^A] Ol^lxl 

4 4 #4 444 444 ol^xl 4<>14# 444 4- 44; 4 44 (delays) 7} 444 4 441 « 4 44(4# 
§4, 444^444^ HIH^l ^a^l cfl^); neli t^lt^ (160)^1 ^ 

^l(190)fe ^l^l^l fll^lel^ ^« ^ t-iHEi sfl^i^ ?flel-g-(i95)^ *«fl ^d*^4) 

ol»1^7V^^ (<^1# l-oi, oiuix] uijoiE-H 44 i,#4 4°1°1^ 0 1 445H) oiu^i ^0)4 

# 47H^l(160)fe H?ie1 4-^^3(110)^4 d 14^14 -&7l44€ Si4. 6 14 €4 ^1^1 44, 
^1*1 44^-4(160)^4^4 44(leadingedge)S4#^44-Ti, =44 4-f 4(110)^14 *14^1 ^&^*} *>7l =].??. 
^ 4^1^(195)^ «1 ^14 4*^s^ ; <=lu)xi4 h^i^^ ^44-^lS $14. 

4*1 444^1(160)^ 4^*1 4^ ^47l(i05)# 44 44 4# 4^1 4 4 (just-in-time) ol^l^l h^^h 7V 

H^IH 4-f4(llO)^ °H*1 rflom^ ^ 44. 44 H^^4 4 4«^1^14, =€H 4-f4(ll0)^ 
s. ^14^1 ^1^14 4*^ ^o!44H5!4 4-04(110)^1 t^f,Hl 44 ^1444 ^1^4 ^01^4 '4-44^ ^44 ^ 
sv =s]^5l7il 4fe S44^4 4-§-4 ^ 44. ^ 44^1^14, 0144 c^Ie^ ^44 40)44^^^5171 014^ a 
f!4 4-f4 aj-o) 4a o v u.-on 4444 ^jl, 4-f4oll 4 °1 •=! 7)- £4^-4 44 ^ 44. 44 

4-44 ^-s 444 4447 r H^I4 44^4 £44fe f^?>4 444 444# H^W14r ^ 44. 

44 a 4^ 4«444. =44 4444 444 444^ 44 444 444 4444, =^4 44444 

^44^ aife- ^44 4 4 4fe 44 4 44 4# H^!^4fe H44S4 4-S-* ^ 44. 44444, = ^4 4 
44 44 444 444^ *44 4 44 4 =44 4444 ?4t 444 4*14 ^444, =44 4444 ?4^ 
^44 444^r 444 444S =444^ =44^^ 444 4 44. 444. 444 444 4 444 444^ 4 
44 4 44 =-44 4 4SS44 444 44 44 44&t 4 44 4 44. 4 44. =44 444 4 ^44t 444 
444^444 *44 44471-44. 444^, =44 4444 £44^± &*}*\ 444^444 *44 444 6 1 

* £44fe 444 4°144 444 444 44H >i4 444fe 44444. 444 44 4^ S^-44^ 4£ 

5 H4444 4^4, 444 444^44 444fe 4444 =-44 4444 £44 4 '444^S 444 
a? 1 =444^ 444?- 444 4 44. 

H^4 444(110)^ i4 4444(190) 4 4^4 °o l 4 4^4# 44 4^4, =44 444(110)4 4^ 44^ 
444 4 44. =44 444(110)4 444^ 444 4^4^ 4^ 44*s 444 4 44. 4 44444, =44 
444410) 444 444fe 444 4^4^ ^4 4444(190)4 444 4 4fe 4^- = ^47 r 4 44= 444 
(FPGA) 444S(IC)4 4444. H44 444(110)4 444fe 44 4 44444 44 44fe H44 444(110) 
44 3144 0144 4*144 4444 44 SJ44 a4 g?,4 4&4 4^4 4^ 44. 4^4400)^ 4# ^4, =44 
444410)44 444 fgpa^ 4fe 444 it#fe 4^4 =44 444410)4 4444 ^44 4 

4 ol 4 4 4*144 ^4444 44(scalable transmission) 4 4^4 4 4^4, 44 FGPAft 44^ 44 *1 44 4*1 
44 4444 44 *144 4*14 4 = 4 4444 ^4 4x>44d90)# 444 4 44. 



5L 2 4 5L 3^ 444(110) 44 =4H £f 4 =4H 44-44 4 914 4444. 44, £ 24r 44^444 444 
(110)4 444^ 44, £ 3^ 44^444 444(110)4 4444. 
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*K-^(110)£r 4ME(150) 'S-ofl E^E £55(205, 210, 215, 220, 225, 230, 305, 310, 315)^ 5^15 E^&tM. 
H^E £ =s (2 05, 210, 215, 220, 225, 230, 305, 310, 315) AA^r «W °15^ E^E 5^5 EW4. <^15 5<5 
E^IE £55(205, 210, 215, 220, 225, 230, 305, 310, 315)5 °J£3l ^5^1 5^ ^3H5 zj-zf- -"r $1^}. 

£e]E £5(205, 305)5 13^(320)5 5^ nfl-g^cf. aslE £5(210)5 U e j(325)5 ^ ^5^15. Ee]E 

£5(215, 310)5 ^(330)5 ^EE HfllW. EfiE £5(220)5 ?35l(335)5 uTI^.^^-. EflE £5 
(225, 315)5 ^(340)5 ofe} 5 W J£E ufll^. H=IE £5(230)5 11^(345)5 tcf-e}- Hfl^r}. 2^5 n5£5 
E £55(205, 210, 215, 220, 225, 230, 305, 310, 315)^ ufl<5i^ sfl 0^(150) ^$1 E^E °J^(235)ii 

E ^-rfl^-Cspan). 5Jl E^IE °J ^(235)5 E5]E £5(205, 305W Sit- E&IE b^ §£ h^ hs]e £5(230H5 
Higc 57fl5E %tfl£]t ^lE^Hlongitudinal) 5(W)5 ?>t^. 

£s]E £55(205, 210, 215, 220, 225, 230, 305, 310, 315)5 «H*|S] 5^ 555(components)5 E5lE^51 
&H E^E 5^H ^5 afl 5E€ 5 Sl^. <^5 5<5 H^lE £55(205, 210, 305)5 slHEQSOH tflafl <>15*Rr 7]t 
^ 5*11 5^ %A^4 ^flsl] ^ 1 2^5 5s]St7] ^sfl ^ l 5£^E 54 St5°ll 5E« 5 SJU, E^E £55(215, 
220, 310)5 5*11 5*3- ^-^-f-^ tfltfl ^ 2 ^5 HflHsM fl^fl ^ 2 EflE 54 ^^l 5E11 5 £s]E E 

55(225, 230, 315)5 54 5*5 ^HH^l tflgfl 4 3 S&I5 H ?! E 47] ^5fl 4 3 H5E Jf ^ Tjig-Jf 4 ^51 5 $J,tf. 

a 55 4S-A, E5E £55(205. 210, 215, 220, 225, 230, 305, 310, 315)5 nf-5 £544^1 55 E5E 545 
3 5^ 4144 4E44 E^E 54 ^S^-Jf 4 &E5 ^ Si4. 45 54, 4 1 E5E 54 ^55 454 55 E^E 
545°1 £55(215, 220, 310)4 EflE 5^5 ^ £55(225, 230, 315)4 E5E 5455 715 EE 5^ 4E 4 
51: 5 SZE5 5S^t £55(205, 210, 305)5 S^*^. ^ 2 H^IH 5^fl S.t^-fe d 15^ 5^ 5^5*1 £ 

55(205, 210, 305)^ H€E 5^5 ^ ?-55(225, 230, 315)^ H^E 5^55 7l^-°-£ ^ ^^l£ *151 ^ Si 
£5 ^-S5l5 £55(215, 220, 310)5 £§5(225, 230, 315)-gr 4 3 ^ #55 ^ & ^ A J-^fl 

^ S^(net effect) S. ^5^(110) ^ 5^5 5^ 5?i5 ^-i^l^ S^IHS =v Sit *H 

^1 sfl^-£5 s5^P-£ ^7}a}?}7] flsfl, p.55^ HflE 5^5^ 5^>£^ ^5 5 5fl^. 

a 4& ^£^-1, £55(205, 210, 215, 220, 225, 230, 305, 310, 315)^ £5^1^^ =?-s§ SbJe 5^5 

*^ $1*H 7ls*H H€£ 5^ ^^5^1 SI^. <^15 5^, 4 1 5^fl *15^ 

S 5^5°1 tf-ysl ^^££ wfl<gi;l£5 5S^lt £55(205, 305)5 a^-S 5 Si^. ^ 2 ?l^5 Hfl 

H £5(210) ^>5 S^-l: ^ Si^. £55(215, 310)5 ^ 3 5 Si^. 4, 5, 6 S^5t AA £5(220, 

225 ^ 315, ^ 230)5 *1^5 wfl^l 'S-^-O-S HUE 5^5^ If^-t ^^^-o.^^ o]^^ 4 c] b| i ^ 

si A5*M1 Sji, *H£^ ^-(W)5 7l^£S, ^€ olul^l ojojs A^joU y]-^^ 0 !^^ ^ S 

5 ^fl^l St HalE^^i S5(non-printed) °J^££ "35^ (back-to-back) «15 A f ^l^l^l^ H^IlH ^-g-5^f. 

£ ^4-5 ^l^i, S?I£ £55^1 n55 =^l£ £5°1] ?M ^^^It 5^ % x o v 5°11 71^*1-^ H-HS 5^fl S^-5°11 t 
S€ 5 Sl^-. ^15 5*1, ^ 1 Hfl£ 5^fl ^tJ-5t ^15S] 5^ sq5 ^t^f ^«1^£5 5S^t £55(205, 305, 
215, 310, 225, 315)5 £f"« 5 SM. ^ 2 = 5^ ^^55 ^#5] 5« 0 > 5<y- SJ-^55 7i^si-£5 5£=1 =s]S 
£55(210, 220, 230)5 5 SI4. 

F- 4& <i^, =siE 5^5£] ^55 *15 £ StJ-ofl 7ls*M HsiS 5^fl ^^5^1 5 Si 

t}. ^15 5^, 5^5^1 n55 ^15^ ^15 °J ^(cxtcnt)^s] ^5 A ^ H^^°11 7l^#^ h^e ^ 5 

5 Slrf. si r}5 <^]^, 5 b]e ^55^ n#5 ^15^ 5^ ^5 5^ fl^l°115 5^ = 

5^5^ 7l^*M H^E 5i^j 5 

AA^ H^E 5^ 5^-55 73t5^7> W|£ej fl^l^ ^1^7] t-1|ol^5 H^E^t H^E ^^|7l y^^(E 1^1 

£7]^)^ x d 5 p, l£5 ^ 5 SM. 5*1, E^E ol Til ^1 til 3i] (165)71 z>z>^ «1^5^ 55^ 5^^1 6 J % 

5, nn^l Ee]E 5^ it^ffe b1^551 7fl« ^i<y, ?45 55 7^ 5 Sfl^. 

£ 45 ^^l^l^i ^tfl^ 1 ^15^1 1^-5 Ee]E 5^H5^ 7fls*^EE A^A. ^5^(110)^1 £^51 5^-^ E 

-HE £55(205, 215, 225)5 E^5^. E^E £5(205)5 5^(L) >?>5 5 £ E^E 5^ 5(405)^1 

^ell*!* E^-tl^. E&1E £5(215)5 ?V^(L) 55 5£ ^^EE °lzl5 E^IE 5^5(410)^1 ^ell*15 ItM. E 
e]E £5(225)5 523 (L) tjJ-s ^-w 0 >E£ o1t3=1 Se}E 5^5(415)^1 ^efldl* S|55. 
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H4 = 44^(405)4 44 44(S) 44 = 4 = 44^(410)4 44 444 4^o.i?_ 4444. ^4 = 44^(405)4 
44 44(S) 44 5t4 = 44^415)4 44 441- 4^°.JL 4444. aejS 441:410)4 44 ^73(S) 44 5^4 
= 44^(415)4 44 44# 4lr^S 4444. 44 44(S)4 L iL4 31- jl, «5ij= -tf ^imC405), = 4 = 44^(410) 
4 44#(415) 44 444 44 444 ^ 444(110) 44^(150) 44 H -4 = 44^ 44 44 4 

4 tSt44 4^444. 

5L 54 4^4400)4 A>-g-^ir 24 444 ^4 ^-oflAl <5JgSl 444(500) 444^S 44 

44. <gs£sq ^=s-( 120j 125j 130, 135, 140)4 H4*8* flSfl = 44 44^(110)4 4 4^450) 44 4s = 4 = 4 
4(235)4 44 4444. 444(500)4 444(500)4- 4 4*(120, 125, 130, 135, 140) 44 £44^ S4 = 4S 
s. ^440^ h^c^ 4 $14(4, 4^4 4447} 444 #of| = 4 = 44). 

441(120, 125, 130, 135, 140)4 44 4^44 ^-(W2)4 ^t^. 4 4 4(W2)4 -fj -s. = 4 = 44(235)4 4(W) il 
c} 44. 44(120)4 444 44 44(SEP)4 44 44(125)4 44(trailing edge) 4 44 =14. 44(125)4 444 
44 44(SEP)4 44 44(130)4 444 ^^4. 44(130)4 444 44 44(SEP)4 44 44(135)4 444 
4444. 44(135)4 444 44 #3(SEPH 44 4 4(140)4 444 4444~. 44 44(SEP)4 4Jl S4 = 44 
(235)51 4(W) M4 44 4 $14. ^ 44(SEP)4 4 ^4 4 $14. 44 4 441(130, 135)4 444^S ^-1 

5 4(235)4 444:a 444 = 4 = 4 4 914. 

4^(100)4 441(130, 135) 44 ^-S-^-O-s: = 4 = 4 444(500)# ^44. 4"g4 4Jl H4 = <344 4444 
24 oi#sq 444 ^ aj-oH «y^«q ojujxKsoo)* = 4444 44 *1^(100)44 4^ 44*!M: ^4 A 1?14. 

6^ ^^sl -fi-i 27fl ol^>4 4^1*1 ^1^^ -S-ofl ^€4 oH*l# H4^4fe ^^-^1^(650, 

655, 660)^1 Jlfl-S^: S^4. =S ^1^(650, 655, 660)fe ^/IL^r H^S ^-^fls-oil n^^j 

^t- *iiH ^ h!^4 ^l 6 lBl-a- 4ssfl_-4ii^- S|s.«fl sisfl 4^11 at- ^-^^-S, 4*SS =v $14. ^1^^(100)^1 

4, ^11^(650, 655, 660)^ ^1# * ^71(105) ^#71(155)?-^-^^ A>-g-4<^ t^H 44^ 0 M1 

(160)^1 2}n 4*S* =r $i^4. *W ^7^1(160) 4°!)^, ^l^ 6 5(100)sl 4°) 4^^^] ^sfl 4°1* 4 

=v Sa^. -i-S- «r°E HS^|i(655, 660) t- ^H^l ^sfl 4*SS =v $14. SS4i(650, 655, 660) t- 

^A?. ^/B c _fe s^as 4*S« ^ $lcffe 4# M-44^ 

HS^i(650)# 4*S4fe ^444(605). ©1^14 ^04^ 7fl4 041^14 ^.-^^^ r^ej 

(stand-alone) ^044^ 4 $1^. °ll# ^44^ neflsi 041 4 i4(gif), JPEG(Joint Photographic 

Experts Group) 4^, S^Si:3.^S(Postscript), =4^ ^^<H(PCL), lE^r 4€- °1 ^1 -4 ^4441 ==r $i4. 

4^ ^7il(6l0)^4i, 4^^^ ^€=1 Hsis 4^fl^5i ^Eofl 44 4451 0441 ti4iBl# 444-ti 444 4 $14. d l 
hi 4 414 4^-4471 o] 4011 ^4444, ^4^41 oi^ofl ^-44744, se^ ^<g4 hs.^1^4 ^45-4 ^^Iji^- 
IS 4 $14. 444 4444 °1|# #4, 444 444# 4 = 4 efliB) (raster) 4444 S4 =415 444 

44 441: ^ $l^r S4^s4 44, 4 4 = 4 4^-4 444# 4 E -4(jetma P ) 444^4 444 £tt t $14. 4 
si 4^4 444 444^ 4 = 4 444^4 44-^ 4^4 444 44 4-S-4^ 444 ^(geographic 

order)4 444^r ^4(order)s 4^4^ 4 4 4=4# 444-b 44. S H4= 44^4 &44 444 444tt 4 
S4 4^4 444 444# 44914^ 44# 4444. 4=4 4^4 444 444# 4 = 4 444^ 444 
=s4isl 44^4 444 44 4# 444^ 44# 444 4 $14(4, 4 = 4 44 4^ = 4= 44 4444 4 
444 444 44^4444). 4^4, 44(610)44 ss^life jpeg S44 444 444# 4 = 4 S44 44 
4 444s 444^ 44, 4 444 =4= 44 4444 444^ 444 44^4 4 = 4 3L44 444 444# 
4 = 4 444 444^ 444^ 44© 4444. 444 44444, 444 444^44 S4^s4 4 l 44 44 
4 4 4 = 4 444S- 444 4 $14. 

444 H4= 444 4^4 4^ 444 444 444 444 4^4 4^44 =4= 44^4 4444 44 H4 = 
4fe 444 4444 44^4 444^444. 

£ 74 S4= 44 4444 4^4 4^ 4 4 4(700)# 444fe 444 444 444 444# 4444. 444 
(700)4 7!4 ^(cyan) 44(705). 444(magenta) 44(710), 4 44(yellow) 44(715)4 S444. 444 44 
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(705)^ ^-Sp4# H^S^l-JE^ -f^m^l m^Jf ^1 5141 ^ 91^. *F§^ q-5J( 7 10)^ q-^q^ 

o]v)x] H}o}^ 4qq(700)7>M^ nfl(^€-3E(720)JS. JtAl^), eIMe)# qqq^r qqq#(725, 730, 

735)q 7lM ^^^cf. o]ul xl( 7 25)ir ^q q-<4(705)* ^^Hl* 5^^)-^ 4-5^ 4" 

4^q HIHMl 4- Siq. °H*l(730)fc- %q q<?l(715)& 2£*J-*M ^5£si =a]E 

if 4§q ^l*qf 4 q^ - oirf. qqq(735)fe e}o](710)^ ^Mq^q- 

5^qj= 4-7fl#q S^Mfl SL^SH ^ SI 4. «H^1 3M3# qq-q^r olul.xl(725, 730, 735)^r 2j 

4-q^q ^4-q s-si qe qqq# qq^ut qqq(7ooq s-t nqqq. 

£ 8* 4^H «^--°-1 4-^4 o)u)a] qqq ( s o] u] x] qqq# qqq^r o)u}a) 44H800)) 4> &q 5£ 4 

& ^fHMr qqqq. *m 0 > q^HH Ajtfl^ q^-4 tq^ asiE H, flt ^ « S 4 nq- & £-§<>i tqsiq, aslH 4- 

4^q ^ 3*H*13 q^ ^_ 44 ^q=l ^^(110)^ ^?HHH HslS 4-^(405), H^E 4-^(410), q 
^#(415) tfq *i£ °mSHl rfl-§-a ^ $14. 

cl^^l Jf^(800)^ ^€ ^4-^(805, 810, 815)3 iE*>*44. q € .^.-f*(805, 810, 815) 4 q ^ q 41 

atf ^4- » s^-i&q. ^(805)^ q n ^4-(810)q 3*1* 4¥ £3(S) ^ ^"S^S 4^*44. 

q q S*#(805)^ q q (815)^1 q q # 4 J-AS 4 ^(S) ^Sls. 4 q q s.-9-«(810)^ q S 

s-f (815)^1 fl^li 7l 4¥ ^>^(S) ^ 4^?t4. q^ ?>^(S)(^ 3fl^.?F-) 

^ =5J= Jf^# 74_4 ^Jfl ^wj ^74^1 7JXJE14. 

^1^4 ^-^#51 4 31«H tflSfl Afl5.*«- 0 -5. 4^% v "A, AA$\ 5-«(805, 810, 815)^ 4^ H^S ^ 

^Hl sl§fl h^si ^ %14. <i€- ^r^, °H*1 ^(800)4 £ 4°il ^4-^(110)51 ^-«<i* 4-S-^H 

^-f , ^$151 HBJE ^^(405)4- ^$3^1 q g S-f (805)1- H^H^aL. ^$J5l S^IS ^^(410)4- ^^.^1 ^ ^ S-f 
(810)# = ^^51 HslS ^-^(415)4 ^<a*1 ?--f(815)# H^E^ ^ $14. 

4^1^ Wt- 4^1^1 ^^(800)4 ^l(3^i£(820)iL3£^), t114E|-g- 4^1^1 ^^-*(825, 

830, 835)^1 71M ^4l7> ^^^4-. 4^1 ^(825)^ ^ (805)# ^« 0 > ?J^(L).P-?- ^-4€ H^S 

^-^#51 ^ l 4^114^1 o 1§1] - OJ4. 4^,4 ^(830)-& 3j€ S-f(810)l- 3L^M ^«o> <>^(L)^ 5l*fl ^ 

51 si. Hf-IH ^-^-^51 41 2 4 5l) c »Hl 5l*fl ^ 4*1*1 JHSK835)* S.-9-(815)# ?>3 

(L)^l 51-sfl $51^ ^bJS ^fl#5l ^1 3 4?1iq°11 51511 HUE^S ^ $14. 4^ 4el)4°11^ HBJS JiMl^ 71^ 
^wj- ^ AlS. 4 ^€4. q-sM, 0 1 U 1^1 ^14^^ 4^Ufe 4 U 1^1 ^-€-#(825, 830, 835)^ ^ w o> fl^H^ 3£ 

alH^l^ HaiS ^-^k-^1 ^.^51 ^S^i tcj-e^. cfl4t1# 4tN^r 4^14 4-^(800)51 ^« ^5444. 

£ 9^r Hfis 4-^ ^H-4-^51 ^i6j 44 4n)4 44ti# 44^^r 4^1^(900) ^^si ^ q- 4^^^. 
61^1^1 (900) t- 4^1^1(900)51 ?^11 S1fl^l?)b ^$1 2l5l(905)-°r SW4. 

4^.4 Sfoltji 4-El-^fe 4^^1(900)71- «fl(2]-#I£(910)S. 3£4^), ^-El-ifl^- 4^1^1(915, 920)51 27fl 

51 7flif^ ^^7> *j^^4. 4^^1(915)^ 2/H4 51^- e}<4 4-^(925)# ^ ^n]^r H^l 

S 4-^^51 TJ^^I sisfl ^ $1 t4. ^1# 5]^ e}^] ^-^(925)^ I?_§#(205, 305)# S^Vfe ^ 

5lsH, H^S £§^(215, 310)* if4fe Tj^ofl o lsfl) a - s -s (225j 315)^ ^^<^ 

51 41 I^Hi - $irf(5L 3) . 

4^1^(920)^ ^ 4 6 J 4-^(930)* if^H 4#5l ^aj^ ^gfl afx^ aeis ^-4^ ^^6]] s}^ ^j=m ^ 

^4, ^-M «.^(930)* HslH S#(210)# S^^fe ^^-4-°11 5141, H^H SS(220)« Sth^fe 
4-^1 5l§i iE^r =4S a§(230)* if^ ^^4-^1 5lsH h^s^ o, 4(5L 3) ^ Al> 0^1*1 ^14e1# q-B^fl^ 
qq-4(915, 920)^r ^« G > ^4-7} 4-^^5l SH-4-5l ^II q& 44 q^ qeixfl^ o H 

^l(900)q ^^Tjq-olr}. 

4-Al E 6* f2£, Ali|o) Aj*S^ fe SS^l^(650)^r -4711(615)^1^ ^S^Jf H 4^1^^ qq q 4 °1 H 4 

^q qq^i -44 « r d-*iq. q& ^q tm 44^1 4qqq ^q ^^^1^1 1-^4 q^^^q. 

^ c. Si 01*1*1 4ciBiq ziA^ q^fe sfl^ftq. 4-^Ml, q^ 4lSfe 

— 4-4] ^^-4-^1 5i«n ^^ir qqq qqq >om^i ^^q-. ^(6io)^>H ^^ife- °h*i qqqq qq^^ 
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4444 t]]?]^, 44^ 4t 4*11 4444 tn-s-w. <^i# 44, 87ii°i ©h^ Tf7> acre, 44^1 01*1*1 if 

4 = 4E ^-^ 71444 ^ 1 4*11 «^ Sfl Wfe- 01*1*1 islMB|Sl ^ ^lS^r 1 44 

44« ^ ojo.tfl, 4 2 44 ^#44 444t olujxl t^|o1^ His) XflE^. ^ 2 ojulxl ^6f| ^ 0 }u] 

4 4 4 «1 ^7} 4 *lsq±r 4^4 t H5IJ= 4*11 7l44oil fijafl S^Elt <>M*1 T5(| <>1^^ ^Jf-ii. 444 

4 44. 44, ^4 ^lt ^4 Aii^6fl Pfljiel ^e|Jf.js.J?.E| 44« 4 4^-*l ^4 4ol 4= ^ 

£4 ol-g-^ r^ol^ ^aofl ofl^^ ^ o^. o] u] x] ^ol^sq Hjaj^ofl rfl«> ff-fe- #<^# FIFO 

4 sm. 

^(620)^1^, *l^t] ^4 = iM^(650)*r H^S °H*1 h}^^, o] u| *\ v%o]b\«\ ri\s\^)o] $\*)^s]$r 44 

4444 *]x]^-°r Al^^cl ^j=L S TJ^fM. A^^^ cl ^J£44 flx^ 

* ^i*me« 4 sa^-. 4 ^H44 ^401 °h*i ^M^m 3*h?u 4s>4 4*14 44 

OLS rflol^ Qlj^^g - ol ulxl ^ z^cifl =e)e h^^o] ^*144t*l4 q-^ifl^ <H*1# - 

$4}. 441(620)44 Al^^ol fl*1^4 ^^*lH^fl6> ?>4JI ^^El'S, ^ tH(625H4 4^-^ ^4 

i>l£=!tf. =1*4*} ^44, 1^^1(605)^1^ e]T2)*\ ^}o]^\7}^S]^ HS^l^l- *14=14. B c 4, 44(620)44 
^Me/V SL7-5\*\ 4t 7|4, 441(605)olH HSAJ^} ^1^4. ^ ^ o| ofl ^ , ^o] ^o^ o]u]a] T^olBj 

71- 4434 o>_ t 7|^(^^ s-^ ^^.aj. ol^l^ol H^lHEl^l St- ^-f), St ol^l^l 71^- ^-9-, ^1 

(650)^1 n fiAJife 

^1(627HH H^^ol 7flAl^<H i, > ^t^l it *|4r5q<H*>**-t-*H ^ Vl^ TJx^cl o}^o_ 

^711(627)^1^ ^lit *l^€c}. ^-a-71 Tj^jol o^l ^^1(630)^7-1 o^l*! ^oIe^V ^ ^ #^5^ 

Hlif)#S^ 7j^« ^ Jan}, dfl^ rflol^ flnfe o] u) x] rflc]^P^ ^^^^ Sfl4. i##°l, fl| °1 ^ ^ 

Ht -^-1*- ii^s^ sa^, °it tfi^-^ fl^it &m625M*\ ^Hs^tM^ ^ sa^i 

^-7flLfl5l ^^51 *M-S1 0 jHell^(i m pression)^l cfl*t *8=^ 01*1*1 ^©1^71- ^xa^ ^ ^-^i d l 

Hell^si ^«-ci ^xq^ ojrl-. ^^tH 0^1*1 ^-^^ tS(| ^ -& q-^iflt- S 7fl^l «a = iSfl^ol ^ SU^f. 6 1&^ 

ft ^^^l^, FIFO W^l- ^ fl-t ol*l*l C-llolEK^m &6], 6]V)X] t|] 61 El Si Hi 35) ^1S)# 7-l*J-# ^ 

^7ll(635)oll X\, fl^l *l?!^-7l- oln^l ^olEl SI ^.6fl ^^cl, *1 Sfl 13-^ 

t ^-7fl=-oi ^^-a.^ 0^1*1 ^olEl# -g^^l-t ^^S(upfront) *l9i^-olcl-. nl-el-Al, ^5snxl^ a]^ 

01*1*1 ^0^71- *H^>t 711 3^51 71 iS Tjx^^ ^ oj,^. ^ sol, *l<gu. a - „i 

^9i^-(no delay)7> ^l^oll tflsfl *fl^S] ^^^-(entry) ^--^ H^-H ^-7fl sfl^Vt ol*l*l iSfl o"| 

^oj^ ^ H jn d; 3.^^ *1^«-7V -frJL ^flS ^04^ t,,^ ^1^51 W fl#^(exit) ^-esl ^b^S ^-7fl ^^6fl 

*H^Vt "1*1*1 iflol^S ^ 514. ^1^^-t H^S ^.^J Tj o^Sl flAK^fe., Tjo^S. A }olSl 

tfl-g-^71 nfls-^, fl>~l *l?l^-t ^-7^ i^ht ^1^ "l^-&el^ %«fl^f| 44 -4ol 

4 ^ °J44 ^-f, 44 7-144t s-xj*> h^c oixfl^eidi ^-4 ^_44 ^l^^(^)^ ^ §1^4 ^144^ 
HSIE ti}o]ol o^on tii^>^ oto.s 44. 

oi^i^i ^]ciEis4 ^144 4°J4 444 444 44 -a*S4 4 44. <i« 44, 4444 4(nuii) '44iL 

44(piacehoider)' n*}^ °1*14 4 41 tts 44 4 1 444 4°1H 4444 4 4 44 4^4 4 44. a 4& 

^=4H *144t 4^4 fl^l 4 444 ^o^i z^\o}^ *js4 4015J ^ $ir}> ft6l> 

l^t 4^41 ^H7> 4ol4 4?-4 ^444 041*1 44e1si ^i*v 444^1 44 4ol4 4444 4°J4 

4 4^4 4444. 4444 44 041*1 40^^ ^^1(637)^1^ 4^1^ 4 44. 444 44^144, 4 

444 44 ol*|*i ^|oiEit 44S ci|o|Ei# ?1^47l 4(44 44, 4^44 4)4 47>^_ 4 44. *1 

*1*1 4°4l7l- 44(637)44 44€ ol4, ^^1(655)^1^^ =^1 A 4 44(627)sl ss4^47i 4444. ^44 4 

401144, 4711(655)4 4S1 5£ ^|Ai, ol^xl dHE|7l- 47ll(637)oll a-1 cfo^^ o^^ xi^i£ * + o X ^_ ^ s 

4, St ol*|*l Till ol B] 44ol 44^ 44 t-l|o]Ei Al^Hflol 6]^ HalHj^xl ^fetffe 

44 44(627)44 4444(4, =4^4 7fl*l sit 444^1 St4t 4.4 71444). ^4^1 ^^-^^1, 4(em P ty) 
r^om o^ixi 3^51^ o 0 i^±7V£^l*l 44 s44^s 44« 4 44. 

4^44 44(640)47-1 =54 4^44 4s 44°11 tfl^ 44^1 xi<g *] og ( e m P ty)4 4^4 4 44. 44 4 

°7|4 44 ?347l(£ 14 xfl# 7i#7l(i55))4 A>-g-#^ ^ ox^}. -frs S4J= 444 44 444 4-7V4 7-1 &lt 

xil^oi ^5L# xi^i-o^^ 44, 4% 42el4 7}-g-s)-^ (5= l«i xi|# 4471(105)4 44) 44 44714 

* 444^4, 4*J« 4 44. 
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444 44444 H4.E 4^ 4*J =5.>||^(660)fe- 44 (645)44 444 = 444 444 4 44. 4 
44 = 444 = 4 = 44 4444 44 ^ts]fe 44 (relaying) o] u] x] 444s 4 $14. o] u] A] 

4^r 45^4 44^44 444 «4H Jf ^ll 444S ^41 4 $14. ^7flif 44~ 4444(160)4 44 444 HS4 
4 444 4s 44 t^oIe) ^44 444 44 4 ^cf. 44 if 444^-44-44 4^(firing-by-firing) 4 

4^S 4 $14. JE. 6 4 Sfl-5L°H £44 h^^aoiIa^ Aijrif = 44 444 44 o] ul 4 4444 44 7> oy 7 ] 

44 = 444 444^4 44(655)4 = S41^-1- 4*3^4 4^H1-Ir s.^, ^44 4=L)s 4 $14. 

444 43^ =SS 444 44 444°11 44, 444 HigE 44^ ^ 7jo11 44444^4 A] 

j:6f| 44 = 444 4 $14. S E ^^s, 44?l: = 4 = 44^ 444 444 444^4^4 9444 4 $14 
(staggered). 444 44^4 44 444^4 444^ 4714 44314, 4s = 4E 4444 44^4 444 &4 
44 44 = 4444. 

4s = 4E 444 44 444 44 44 44iL4 ^ 41^44 44 7f4fe = 4E 4^444, 44 444 44^4 
444 4s =SS 44 444 44« 4 $14. 4^4, 44 444 444 444 = 444 44 44« 4 $14. 44 
444 44- £ 54 £4 44, 47I4 44s- 44 44 44(SEP)4 4a = 4 = 4 4(235)4 4(W) £4 4s, 4 44 
(130, 135)4 4s H 3S 44(235) 444 4 *)44 44£^ =4 = 514 444 4 $14. 

444 =f!i= 4^444, 4^4 44 = S41i(660)t 44(640)44 44 444 44 444 444 4 $14. 44 
444 44 4«4(^ 14 44 444(155))# 4444 444 4 $14. 4s £4E 444 44 2:71 44 4 44 4 
4 £44 44 444 4^4 44l3-££4, 4-1- #4 44 444(£ 14 44 444(105))-°-! ^r4l3-£ 

S4 4*S« 4 $14. 

27l 44 4^- 4^°1 4s <g4°11 44 4*S* ^^U- 0 !) 44 4°1144 H^«l 44* 4 $14. 4s 
hb]e .g^oi r^-g- ^-ici- HjL ^141- 44 &4 4^4 2^114 ^s« 0 >f ^4 44 4, ^4 44, 4-£- 4 

^, ^ bi 4& 4^ 6 1 4s^sis $1^4 4Hfls 44« 4 $14. ^5.4, 344 4^4 $^€4 =4^*1 

4 $14. °1 ^4, 4^ E ^ ^^4^(660)^ ^4 ^ll# 4°114 H4^°l ^4^14 oi^on, vi^(640)i^ a 4^ '4 
4 4 ; g-'4 444 *m*J 4 $14. n^4 ^4^, 4^^^ 47fl(640)°14-l a 4& '44 44'4 444 ^^.44 ol4°ll 
2:71 4^ ^44 4 $14. 

^4 4«^H4i, ^i^i^i i^41e^ n&sl 44-¥-^ 71^44 4 $14. 44 4?HHH, 44 «^ 

4^ 4$J H4S F.141 tflgfl 4 $14. €-4, H4E 4^^^^ P-§<^1 27fl ?_44 4 

4#-°r S^*44, <=414 ^414^ ^m^] s-f °ll 4«fl 4 $14. 444 44 tt-t ?j- 

i« 4 $14. 

44 44^HlAi, £ 6<^1 £44 4^ E 3(^) 4«l (ji4 ^144^ 44 iL4fe) 4^11 444# 4i A 

44 ^1444 444 4 $14. ^ael fl^lt 4^ =4H 44 444^1 444 4 $14. ^14 4*1, 44 444 
4 44 44 444^1 ^4 44 *H*i d44i# 444 4 $14. £ 6^1 £^=1 ai ^ba 

ife. 0144 r^oit^l- s^E^i. ^ = aj-oh oin).xi r^oit^ 4^^ 4444 44 4^4 ^l^S^I^ 45Lel 44 
^41 4 # 4^-4^4 ^414 4= sife 4& 4^44 44 # ^H4 4 $14. 

£ 64 Hs>H^Tr 7fl4 4 ^44 H£^|it£ 4^8 5l ^ £^14 44 4, 47> 4°14 s^4^7l- 4 

4 a}44 4 $14. 4# ft<H, HS4^(655)4, 44(627)°114 H4U4 4444 aife 7H444# 444 4444 
1L4, 4^4 4«S ss4^(655)ir 7fl44 4 S4^4 71144^1 4^0] s^^^ 444^ 444 4 =44 

4 444 4 $1<4 44 its 4 4 =444 4*14 4 $14. 444711, H^llife 444 44^, ^ 4i44 =^4 
i7} 4445L4 444 44^r4 44 4*fl* f oh g^^^ 

£ 104 =4= 4^^4 444^ 444^-sl 44^4. 4^^(1000)4 44 444(1005), =44 4444010), 4 
4 444(1055), 4 4°1 444*1(1060)4 S444. 

44 444(1005)^ =44 44^(1010)4 4s =4= $14(1040)4 44 d 4%^^ 44^4020, 1025, 1030, 
1035)4 4444. 44 444(1005)-b 44^(1020, 1025, 1030, 1035)4 444fe 4a4(1007)# =-44 
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A. A3.AA00AA AAA A^A A3-AA^- AS.^ ^^H v ^l (1060)5. AAAA AS-^t ^*^h A%A 
(1055)fe *fl-^K1020, 1025, 1030, 1035)^1 AAA: ^#*K^-, AAA 3#ofl 7l^*H seM A]S:(Sej7-) 

4^(1056, 1057))» ^*Rr AA <ffl*H4. 

^AA ^Hr^QOlO)^ HS^ ^^#(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)# AA A v i «rl AA H 
e]S t^*H# S^«lcf. °1^«> = s]J= -fj-a. seU= <^(1040M: 5^1 ?1 t}(span). zfzJ-Sl g 

^€•(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)-£r sq A^A S--^i-^ zj-zj-s] ^ 

^€4. #<H, =53-^- J2.MC1091, 1093, 1095)^ 11^(1018)4- A^A =i E Jf A AAAA 
= s]e £ =s (10 92, 1094)-& H S J (1017)4 Jf A AAAA: 

*H ^^>^l(1060)fe- ^1^^(1000)^1 ^51] = igE ^4 ^ojM *H #*H|-*l(1060)fe- H^S fl^xl A 

1^(1065)^ ==r^*f|# S^^cf. AA ^14^1 (1060)^ AAA Ao)^s. a\AA^- TjAStl-jra ^ *d(1065)<^H 
ol^^l ^^lif^. 51 10^1 ^-^^lt, =v^*IK1065H 87H^ Ss]J= <>M*1 H^7~l- afl^EM, AAA 

Higc olul^l tf|3S|ir S^ftClOll, 1012, 1013, 1014, 1015, 1016, 1017, 1018)^ AAA AA A A A fe- = ^ S ^ 
^t^f^l -i:<H, olu).xl ^ii|s( 1066> 1067> 1068> io69)£r AA AAAA015, 1016, 1017, 

1018)4 tq-a}- Hiioi^ H5]s ^ AAAA nfl^fl^. J=-*l, z|z]-^ H51J= AA AAAA AAA <>H*| tH3|s.J?- 

EiSl 61 ti] ^1 ^1^4 H^E*^ 

AA #*H3-*l(1060)fc- ^ =(1070)1- S 14*1*4. 't-ll^El ^5_(data pump)'£- ^11: & fl*U t^M^S 

^el*K-n AA AAA ^AA *M£|€- *d**Rr e^^H, i5E^H, H?jf7^ 5^1 5^ AAA ^A^A 

A ^^tt 7]*§- AASLSL AAAA. <y ^4|6f| a-], rflolEl 4°l e1 ]S ^liL^l PMi(DMA) A*)S- A^ 91 

A. n°}t\ ^H(1070)fe ^-A ^.W 13 ^^(1065) tfl«fl^ ^1&4 H^.S *144 * 

a] 7J ? .# i^-^^^slrl-. x^jolE-l ^=(1070)^^^1(1065)^ 9.lSr AAA HUS tt] ^ tf| j^^b) 0^1^ i^| o] ^ 
© ^a]^ 7-1^-g- ^ 5^4. rflol^ ^ = (1070)^ ^^^1(1065)^(1 = °H*1 h1^»^ HflE 7j s^ 
s. ^il ^1^.7.17151^- (106OH ^sfl 71-^^4-. 

A°l ^^Al(i060)fe -S-S. °| ^(1040)^1 H^e vL^fl ^^-jj 01 ^. £6( | oln^l t^ltlf ^ 

Sitf. ?^Wl(1060)t- ^^11(1065)^ ^^flH^lS olnl^l «1 ^ <^1 g-ft^ c^l^ iSflol^S ft^-ft ^ Sfltf. 

^(1040)^1 ^l^^s A^ *^7l(1005)<^l em *fl#(1035H ^%A AA, AW ^#4(1055)^ A 
^(1035)^1 A^-A3- He|7l -*1;£(1056)# ^.AA -412.(1056)^1 ^^^l 71^^!-^, A°] AAAA 

(1060)^ ^1^1 ^^^-(1071, 1072, 1073, 1074, 1075, 1076, 1077, 1078)5 A^A ^H(1070)# ^ 91A. 

^^^-(lO?!)^ ^^1(1065)^1 Sife- ^1 1 =b]e olul ^l Blji|5-JfB| ^^(lOll)-a- ^5} flB^€ ^-7fl ^t^-S-Sl 

°}AA A°)A *l£*l?!i=r. 4 < ?l^-(1072)fe ^^11(1065)^1 Sife ^ 2 HflH ^^1^1 «l3)S.^-H.l ^3^(1012)* 

AA A^.A ^A^-^A A^S^-A ^^A A°]^] AAAAA. A < ?l :! f(1073, 1074, 1075, 1076, 1077, 1078) 

^^1(1065)^11 A^r AAA S?1S oini^l v\ s\ sLif tl ^5(1013, 1014, 1015, 1016, 1017, 1018)-g- AA AAA 
HSS^i HAAsLA AAA AAA ^s AA AAAAA. 

AA-^A^- °§AA0i0)A AA AW ^71(1005)^1 AA ^#(1035)^1 -^^^1 AA, H^^dOii, 1012, 1013, 
1014, 1015, 1016, 1017, 1018)# AA AAA H^.H AA AAAA A^rA Sls, ^A^AA. AA, Asl a 3A 
(1040)^1 AA ^#(1035)^1 AAA ^A AA°-^- AAAA AA, AAA ^(1070)-^ A ^ftClOll, 1012, 1013, 
1014, 1015, 1016, 1017, 1018M: AA AAA ^AS- AA AAAAA AAA AA?} AAAA^ AAA AAA^ A 
AAAiA, AAA ^H(1070)fe AAA AAAA ^A*3 AA^ A^AA AA). AAA (dumped) AAA AAAAAA 
ss]5. ^^(1040)^1^ ^l#(i035)sl ^AA AAA AA AAAAAA if-AAA AAAA(^A?= AAAA AA 
A AAA A AA ■ AA AA, ^AAA AAA AAA AAA AAA ^AA ^AA AAAA ^A^= AA AAAA A/ 
aife H^iH AAAA AAA AAAA). AAAA AAAAA AA AAAA AAAA AA ^!*1|(1065H AA S.AIL 
AAA AA^AA AAA ^^(1070)^1 slAA A AA. 

^#(1035)^1 ^AMA3. AA AA, ^#(1030)^ AS. H^J= ^^(1040)^-5 ^l^^5L^ AA ^^71(1005)^ AA 
AAA A AA. AA ^#7l(i055)^r ^11^(1030)^1 AAA: A^A^ ^AA 4Js(l057)# ^^*>4. ^AA 41Jl(1057) 
A AAA 7l^*>^, A A AAAAA060)A AAA ^S(1070)7V AAA €-(1079, 1080, 1081, 1082, 1083, 1084, 
1085, 1086)# ^-^^1-711 AA. ^l'?i :! f(1079)^r AAAA065)A AA A 1 H^IH ^l^l^l yl^^Jf^l €^(1011)4 AA 
AAA se]5 AA AAA^A AAA AAA AAA AAAAA. ^l^^-(i080)^r ^^^1(1065)^1 AA A 2 =e]5 A 
AA AA^-AA ^^(1012)# AA AAA ^Ai= AA ^^5^1 AAA AAA AAA AAAAA. ^1^^(1081, 
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1082, 1083, 1084, 1085, 1086)* ^ XI (1065)^1 91^ AA$\ H^IE X^l v\3\^S-^ U^(1013, 1014, 
1015, 1016, 1017, 1018)* 4^ 5L^E Jf*H e)v)z\ r%c]j% xl^A^rf. aItS}*} EE, x]<&^ 

^ o]u]x] r^o^E u)*\ a>oi S ^ o XaL ^ ]7j no] ^ rfH(1070)°ll m o]u]:a) t^]o)^P) £^ o> 7 ] ^ 4- ^ 

4. 

*3lE5]E <^(1010)EE X* *^7l(1005)<4l «q«H Xl*(1030)<4 *a}=Hl ^^(1011, 1012, 1013, 1014, 

1015, 1016, 1017, 1018)£- ^ 4 X1<S^ X £(1030, 1025) ^Hl E^IE^-. ^-(1035, 

1030)X 4^ E7JI e}«lEE 4^11H1 ^=(1070)ir = 5lJ= J^flofl tfl^ ^^*1 ^A]7l A^H^E 

X rflc!^^ .^^(1035, 1030)* ^ofl E5lE*>4. 

z|z|5l *fl^.6fl rfl^ 4X*1 T^olBlfe aj-o]^ 4, c^. ofl-a- 2/H21 ^l^c] ^ofl E^E^fe 2711-1 

X# S^^, ^X* XXX q-tl-iflir ^X* ojulxl^ X*^cHl Es]E5lE* A^t}. c] ^ oflofl 

Ai, 27H ^lE^l X^l 4X^t T^l o] ^ --.^n 91^-. ^ i ^ 4X^t XI 1 °H*lHtt ««H, E 

En(frog) X^l^l H^E 4 2 ^EX ol^xl X 2 «>H*l(d||# ^ ofl S o) v ] X\ it) 37fl E 

s]E ^o])6fl Sll^-t - ^4. ojulxl 40^ olu)xl #EJfE^ o]ulxl r^ojEi a]^ ^/E^r ^ 1 Xl 2 ^lEL-X 

Ol^^l TSflOl^-a- Ef^lt ^X^ 3115 °; ^fH4 =f 5U4. ^€ *H*I 3M3tr *7fl 7^*^ E*>4t 

E^ 40IE-I sfl3K*||«- ^ h M h^e e}<y ^ 4# el pi si 3711 E=]E e}sj* E*>4fe n*) 

3 ^)* E*^E*1 E^E ^4 Tj^iJ.^ 4^ - 0^1^ 27HS1 ^^SLsL h^e^I^ ^-f, 

E UlS|(ofll. asjs ^3^(1066))S1 Xll 1 ^ 1 c1p)^(^^ sc^, ^1^X131 =5]E 51^1)^ sBig-^t- 

^1 1 ^lE^l ol Til ^1 4^1^# ^ $LT7_, HEME «l2l(^m ^«H, HflE «liil(i067, 1068, 1069))5l ^1 2 Jf^£ ^ 

2 olul^l(^|* ^oj, o fl s olulxl.cq 37H ef ci )o1) sflig-sj-fe ^ 2 ^Ecq oH xl rflolEl# ^^-^ ^ ^ 1 

Si ^jiM ^r^Vfe XI 1 ^lH^l ^fl-^(^l# §-<H, €^(1015)* « ^-^-^ ^.^^1 H 

HE ^*m)£ X 1 ^l^^K^m «l«l^lsl SHE ef*l)# ESE ^ ^ 5fl X 2 ^IS^I «lsl^l sfl^Vfe 

X 2^1SS1 HHE^IiMlttol, ^^(1016, 1017, 1018)* ^H^S^IfSl HIWl Slfe H^S ^-^fl#)* 

XI 2 CHXlMli; S.^, Cfl^ olul*| Si 37H ^.^Jg- HBlE^- ^ ^T^-. ^ S ^ , *> =B]H ^fl^Ol 

^AHl 27fl oIt^I^I^ HHS « ^ %l^(<^m S^#(1015, 1016, 1017, 1018)* ^E ^-^w* 

^ahi 4^1 ol ^ o ir+) , 

ff.fe, 44^1 ^^iH ^ o]v]x\ 4oiEl^ ^<a«l o^ixm 14*4-3 ^ $114. ^1^1^7V ri-^si ^i# 

# Aj-oH - o iuf , 0 1^*1 ^ofl^, 27HS1 .^#0! ^^^^S f^H HSE^l^ AJ- 0 1*> 

Ol^l^l^ HHE^, ^^7*1 =M «1 ^ SI Aj-Cl^- ^J= 

£Als)xlfe SSSt^l^, ^^Ift XI ^Hl^l <>! Til x| ^o lt )sl aj-o^- ^-= r # Ef]E t}7l AJ-O^- aje*! HHE ^> 

xm* A>-g-^ ^ oi<q6fl, ^<a*i x#^i 4^1* ^sfii *i^)xi ^oiBis ^ sit4. 

Xl-S- A J^1^S1 6 H*1 =^l|i-b 5Ls]H °J^^1^ ^fla* ^ g-51 ^- Sit}. Afl S ^ ^i--si ? i?lol 

^#51 JL, ^W7H^ Xl^* *Al8)-Di, ^olE| rf=(1070)7> A}7)*\] Sflj= <^*5H 6^1^ 

r^lolEl^ ^H^JL, ^Tfl S^ir X# ^1 °MX7)- ^^^l£S X# ^°11 £5£«t4. 

A-1S1 «04*|- OlTTi*] JSIE ^Afl-I^o]] cfl^- ol n |X| ^OlE^7l ^ 2fJ=*!- £fe 7 J ^ ^ ^_ 

^ sa^. 

<y ^afloflAi, h^ihj AiiH3i( 10 oo)^ *I^IX ^|o!El X^l^l# H^Hll ^ 5Ufe ^nn^g ^laj^H ^ 

5U^. XH ^AH^l(1060)fe sl^«d ^^fE-loHAl ^w|^i ^ ^^Hm PCI-B1--1 aj-j:^^ aI^^^ 
^ ^ = ti(PC) 7}±<q*\ =f-^m ^ 91^. PC XliL^K^m RAM)5l jl^ o^^e H 

i4fl- XI Eel 74EAl7lir^l o)±m ^ $114. 

r^l4H ^ = (1070)^*^71^x4^^-0! ol^6fl 144 X1^><41 olnl4 E^^o] 7^4E£ ojulxl rfl 

fe* r-flolEi =slE =11- ^^-^e|E 4- SJtf. =a!E ^^j ^e| 4|Ee| °4 6 1 ^ SU7l ^1 

^Xl, HS]E Sll - ^^#5l7>-3-* Hl*0_E 4, ^|j= ol 6fl ol-g-51^- pfls.51 ^Bfl^ vjo. H] ^. 

EE 4-«« ^ °J ^«^Hl^i, n± °l^#eH14 E^^l^r ^EflSl ^Eelir «E^-E?]E TH^lE X ^ X 

(FPGA) ^SIEOOXt}. H^J= <H^-&Bl* ?^f7l flft «1* ^ ^7<li4ol^ 7 |- -aj^ nais cH^-Q-^ 

XlA-lS] o]v)A] no)^°\ Vi\^c] ^7^x4 £ir 7^ ^7l nfl^-ofl 4^ ^ 
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<a ^^6flAi, hsis a^i- 4*4 444 4444 444 4 &4. 4# ^4, 4^4 4^f4 

fe- jg-^-^pq pci 444 444 44 4444(1060)4 444 PC 7>4 °-5L^ = 4s 4^ 44444 44 44 

4444 (1060)4 4^4 PC 4^# 7V^_ $14. ©1* 44, 44 (two -sided) 44 H4S^r 4# 44 44 o}^^ st 
444 71-^4^4 o^-&e|^ 4*4^ 2Gb/s 444 444# Aft 4 &4. zfz^ ^ ^a>4 

(1060)o11 44 r^]ol^ a (1070)7} = 4 S Sf|J= 4444*^ 4 lGb/s4 4 u] x] e|Me]* ^ 2 444 4 

5t 44 44 4444 44 = 444 44 2Gb/sS 4444 44 44 PCI 444 ^SS 444 4 5U4. ^ aja]^ 
44, 44 44444060)4 444 PC 4^fe = 4 = ^^#£1^ 44 44 444# 7>4 * $14. <y ^4^14 

4, 444 44 91 44 444 444 4444 =?SE]c I7fl ^-g-a * <U4. 

B c 4^ f 4444, 4^4(1000)^: = 4E SflH. 4^4?- Ji4 4& 444 444 4^-# 444^-4 IS?- ¥44 

*r 44 444^ 444 ^ ojcf. ^o^A-], Zfzfcq 7j =E^ PCI Hr*^l 444 44 44444 44^ 

444 PC 44 ^- Sfltf. 4 {i/H^, 44 44 4444(1060)4 244 PCB ?lit 3£44t 444 ^4 4 

^fBlir ^Al7jo ? _ 2 7ll 4-^ 444 4 44 44# =^c^. 7 ]6(| f--g-$ 8Gbps ¥4 tfl 4 ^-(aggregate 

bandwidth)4 4^4 ^ $14. 4^44000)4 = 4 = 44444 444 FPGA# 47V4^r 44 X44^r 41ft!: 44 
4 4H 44444 44 4444, §-7l 4] 34 61^1^1 4444 ^4444 ^^-o- - gjt]-. A^^ 

(1000)^r 4I^^-^I ^14^1 tllolEi# ^el§ ^ $l7l nfl&^l, Ali^|(1000)^r i^r ^r^HA]^ JlSfl^-S. ^14^1, 

£ 11-& £ lOfil ^1^^(1000)* 4**M i# aJ-oHa-]p^ £ 7 |^ 5^s]^oI1 rfl*V HS^i?! 44^34. ^1^^ 

(1000)^4711(605)^14 *H*1 ^Aj^cf. olTi^l t^o1e-)^PC4^4 ^4^-4(1060)^4-1 ^ol^ 

(1070)# 7>*lfe- PC ^^1?- ^« $14. 

4^^(1000)* 44(610H4 <H^#4 A ^ ^4=.^ rq-e]- ^a]^ o^i^i tiHtj-g- 

€-^tt4. 6 144 4°l^^^-^7l Ol^ofl ^^517-14 5 c fe 4*5l7l o}^6]} ^ ^^^(1000)^ 44 

(615HH 4^ 444 4°14 ^1^4 44^1 444fe °144 ^41^ 4^-^ ^ Xi4. 

4-*-* 44(1105)^14 ^B]H =v 44. 44(1105)444 S^H °§^<LS- ^^4^- 

fe. 74 ol o}^E}, ^711(615 B c _fe 610) ^144 4*1 4^ 4 714 ^-^4 44. 

^44 *144# 4w4°ll H4 E J4fe HS^ife 4711(1170)^14 ^lw^l ^^°11 4^gfe 4* 4#4fe 4^^ 

(1000)4 ^713^^4. o]z]i& 44 4#-& 4711(1110)^14 447H1 cfl*> ?>447l flsfl 4s4 

(1007)^ ^l-g-44. 4^4(1007)^ 444 ^£°ll 44 ^it 4^ ^!lt 4^44^ 4 ^JSt 4°1 4-444 
(1060)3. 471144. 44 44(1055)^ 4#4 flf4a ^l# 4J-°I144 &7]q H4^°l 4*14£4 4a>^- 

4°I14 4H(i070)i?. 4*5l^r 4^# ^444. 

^1414 4 = (1070)t 44(1120)^14 =4 E o J 47(1 Tj^-Jf^^ b^^i tq.^. oi^x] cflol^a- s.^^ (fetch). PC4 =4 
s 01*1*1 Bi si (1065)^44 °144 ^oiBi7-i dioiEi ^H(i070)ofl 44 s*4 4 44. 4s(i070)tr 44 

(1120)^14 pci 44 ^4^4 4°14 ^slz\ 44^4^ <>]*]*] n°)*]9 s#4^4 444^ ^«1 444, 4 
4^(1125 44 1130) a}oi A17H4 oh*] ^|o|Ei# ^g-ii ^ sitf. 

444125)^14, 4°4i 4 = 4070)^ 444 4^-^(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)°H 44 44 
4iL# 4444. PCI 444 44 444 4HS- 444fe 44 4iLfe 444444 iHH444 44 444^ ^4 
4 iEfe 44-SS7/-44 4444 4 44. 4444 4 C 4^4444 5L4S 44^4 444 4^^(1011, 

1012, 1013, 1014, 1015, 1016, 1017, 1018) 44 #44 444 444 4 44. #4, =4= 4^ 444471- 
zl-si ?H1 44 ?>4* 4s 444 44^4 47H a^f 4^44, 4 i 444 4444 i4 44 4iL4 44 4£ 
(worth)# 444 4 44. 44, 444 44 44^4 #44 44^4444 4444 44. 444 4 = 

(1070)^ 444125)44 44 444^4 444fe £°] 444, 444125) 444 44 ^a]«> ^ ^ 

4. 

444 4s^r 444 444 4444 44 4# 44 4444 444 4^4 4444. 4444 444 444# ^4 
4 i4 44^s 444 4444 44 444 4^4 444 44 444 44 *1444. 444 4Hfe 44(1130)44 
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444 4^^444 4*14-1* 4*14 44^s 414431 44(1135)44 44 444 44 = 4s 4^ 4-^44^ 

444 444-g 4*44. <y 4^4444, 44 44* 444 444 4444. 444^r 1.25Gb/s4 4^S. 444 4 
44# 444 4 $14. 5£ 4^ 44444, 44 44* 44 ^ol-g- 4^4 ol-g-t 4 $14. 

47-11(1137)44 ^4 44 i^| ©lEj 444 4^ sr. 4^4^ 4444V 51444 44 444^-^ 4 

aa^s. 444 444 44471- sessi^i 4^ j=44jm4 5s > - 44. ^ 4444 4-4 444-4 
t- ^44140)44 ^4 444 44 4*4 4*14 444 444^ 444 444 444444-. 44444 444 -&n 

44^ 44(1145)44 34 4^4444 444 =4= 4444 4444, 444-fer 4:4(1150)44 44 4 

oil = 4 j= =1 4. 

I2fe- 4*14 4 = 4200)# 71144 as. 4444. 4*14 4 = (l200)ir 511= 4444?- 444^-4 ^4 44 

444 444 244^r 4^44 4444-t 4444. 4*14 4^(1200)^ pci 3^ pci-x(4444 4-4 4s.4'4 
44) 314 iiS 4#44 ¥4- 4»Als fe^jti 4 PC iLH 44 4^4 4-iE4i=#4 S444. 444 4=4200) 
fe- 44 444 S_4 444 fHl tflsfl, 7fl4 44 44(1222, 1226, 1230, 1234, 1238, 1242, 1250, 1254)4 ^4 44 

o]t S444. 444 444 4fe 4 44 = 4 = 44#4 44 #44 444 444 4 $14. 

445] 44 44^ ^ ^4 444 4*14# 444 444514 4-44^ 44 4 4 $J44 Stf 4 $14. 

44°] ^a]s( 122 2, 1226, 1230, 1234, 1238, 1242, 1250, 1254)* SiS 4444 PCI 4 4 444 4 

444 Jl#44. 44 44 444 44* 444 444 444 444 4444- =14 4444^ 444514, 

444 tfH^ 44?- 44 4 4 4*4(1 276)^ ^4fe 4 44(1266)4 ^44. 444(1266)^ = 4E 4^ 44 
44 jl 444^r 44 4 4444 44^ 44 44. 444 44 ^|<>1^ 44 4 444 4447> =4S 4^ 444 
44 51^44 44 444^ 444^-S sfl44 »144 ^1*1471- ^.S^tII 4^^514^44 *4 $14. 

£ 12011 je.ai^ ^4^14 t%o]t=] ^ s-ft ^4 A>-8-5ife 8-^3 44^^44-8-44, ^44 SSS^-^tsl # 
44 4^* 44*1 4& 4^*4 fe44^-S 71^44. ^14 44 H^-fr ^ 444^S <S4 

4^4 $14. 47l 7fl4?_^ 87H*1 4°14 445i(1220, 1224, 1228, 1232, 1236, 1240, 1248, 1252)^1 o^Tfl PC4 
^slz) ^4°114 87HS1 4°1«: 4^1(s 10^14 1065)^.4^4 °144 3M3€- 444^ 87fls] 4°14 44 
(1222, 1226, 1230, 1234, 1238, 1242, 1250, 1254)^ 44 44^5.^1 <^44 4441- 4444. 44 44^ 
445] Aj-Efl ^4on 4^ir 4 5| (1065)4 PC^-444 *H4 ^o]b1# ^^5}f4 444 4 $14. 44 44#£ 4 
44 444^-S- °1^4 °144 ^44]^ 4444, €^(1011, 1012, 1013, 1014, 1015, 1016, 1017, 

1018) 44* 444 47H ^14 4^ 0^1 ^(31^ 6^14^ ^4)# hb-]H4 4 $14. 

444 44 4^ 44€-(1222, 1226, 1230, 1234, 1238, 1242, 1250, 1254)4 §H 44 444(1220, 1224, 1228, 
1232, 1236, 1240, 1248, 1252)* 4g-4?lH4 iHS^H°ll 44 4^^S^^44. 4 44°11 ^4 , 4 444 H^l j= 
4- ^44el44 444 H^s 44^4 4^^ 44 ^el^ 444^r ^^4°14. 

«] ^41^14-4, 4^ 14 44 4^11 44(1222)* 4^4(D1)(1220)°11 s-14 44« 44 PCI 4^444 6 H4 ^4 
s44ji 4444. 4^ 14 44 44 44(l222)A>.s444 4 471(1266)^ 444°H 44, ^14(D1)4 

4s4^ 4^ 24 44 44 44(1226)4 444(D2)(1224)4 44 444 44 PCI 4^^4H4 °144 r fl 

44# 4sl44. 44 44*1 *14^1 444# ^ ? d7i(i226)s 4*^ HS^llir 4444. 4 d 14 4H^ 

444 44 44e| 4^14 n^n 44^45 nfl _ h^4^4 44 44^1^-, 4^ 14 44 4^ 44 

(1222)7> 4 44(D1)(1220)4 44 ^144 °14 PCI 4^s4t] 4^4 44^1 ^41^71- 4^144. ^4ti4 

PCI 4^^444 ^1444 44 444 IS* PIFO 1iL2l 3:^ 47} 4ii4s 4?H1 44 4^=1*1 H4H4 444 
4 ^ 4 ^(latency) 44*1 4^44 4 $14. 

4*14 4H(1200)fe 431 444444 «1^ B J afe ¥44 ^44 44 4*1 iiS PCS. 44 *441 

444# 444, ¥44^s 444^± 44 4*1 44 44. 444 4*14 4s^± ii4 4* 44^4 44 4/^ 4^ 
4 -S-^44 ^7^444 44 Sis ^444 47f« 4 $14. 444 s^s 44^4 #44 44* 4^ t 

44iAS 4 E ^4iAS 4444 444, 444 *I44^ ?t4 4-H4H 4^4 44 444 ? rlALS4 4444 44?V H 
4^*1 ^445L4 44444 4^-4444 4s ^44 4444 44±4. 4^4* ^ss44 4s s4 

4 4444 4 4 $14, 4= 2,44 ft* 444 4*34 4 $1^, 4444^ 4 4s 444 4 $14. 

5L 13* 4*14 4 = 4 44 444 444 4*144 444 4444. 44 444 4 4 4 305)* =4s C c 44 
444 44 4*4fe 4iL# i444. 44 4 305)* ^4°J 44(SOF)(1310) 4 =4s 4^ 44444 44 44 4 
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44(1313)# 3E444. 44 444(1313)^? S45= sflJl 44444 314 ¥4 S^it 44, ^44 SE^r ^>*M 
-s^SHS ^ zj.^ ^ olTll ^ ^|ol^(1314-1328)fe- = 45. 444 ^4)^-4 444 ^44 4^r4 

44 #4, 44 14 4* Ol U]X1 T^Ol^fe 44 1S1 H^E Jf^SO} 7|] ^ 4^4 44^ 

* 4 44. PH 1* 44 14 314: J54H -?-*1KD* 4444, PH 24 44 1^1 31?1 44(2)4 4444, 

PH 54 44 14 44 a 3S 44(5)4 4444. CRC(1330)4 *4 ^4 44(CRC; Cyclic Redundancy Check)44, 
T^l^a^Ei 4444 32-a]]=^n\y\ 4*44 44 ^ x >^^ #*|| ^o]^ 4^o] ^3^1 ^ ai^cJ =^ 

$14. 44 4 flut- 4 44 sil^ A ^ a ^ 7l Ssflo j 3--S.(1332)44. 

444305)4 ^1^7l(1226)S^-E| #4-S- 4*4514 44 4J:44 4 4s#55 4444 444 ^H(1200) 

44 44 4444^S ^-^4. 444 4444 ^ 4& ^414, 444 4444 = 4H SflU 4444 44 4n 

444 444°-s4 444 4 44. *4 *Ks.$Hfe 4 **44 4 s.44 ^444 44J:4 444^- 44^4: 44 

4^55 444 4 $14. 44 4^444 4444 o^lig^A]^ <5^]47l,4 4 51S5t#4 4^444 4^ 

44 4- 914 . 44 444 4444 44 = 4J= 44 4444s 444 4 44 44 4 4A = 44 

4 $14. 

51 14t- 444 = cfl^v 44-°; 4444. 444 44444 44 -g-A] 7 l-4 4 44 

^Hfls] 4^44 $1444^4 3L44 4 $14. 4^44 4444^4 4 ^4^4 lGb/s 444 444 45i 
(1430)44 44 4 4 4514 = 45 sfl-^ 4444s 4*47l 44 pci-x 4 ^-fHuosX^^i i£^r 

^^&-cfl4^ °fl«4?]14^ 0 11 cflsfl)4- 4*S =v 914. a 4e ^314 4n^l4 4 96Mbit/s4 444^ 

4^ if4(i430)# 7WirPci ^4-^14^ ^14^(14 10)4 4. ^44- 4 6 1^1 4=^1 rfl*t 44(1415)^ pci- 
X44 ^4 ^14# ^14^ rfl4 44^ PCI44. 

tl|4Bi H^is 4^^4^- ^44 444 44^ 4 ^ ^4 3144 4 -fM (tending) F.fe- ^14 
4© ^ SI4. *H ^fl^^ 444 3144^ ¥44S 4 s $1^4 H££f-^^j^°14 ^-fr 4 ^^1 
?114*^ 31ft 314^i ^^¥- 44 31 4^(1420) t- 4 H o4du P lex) =343-a~S- 44t- ^4^-, 4 50-5141 #^^i 

^ ?114^(ffc)^ 7Mfe ^4 ?114^4 ^ $14. #4-3- 4 ^4 ?114^ 44^ 4^^14 ^14 

(1425)-ar ^ $14. 

#4-3- 44 4 ^4-?114^ 44^ 44* =4^ P-^(1445)4 ^1^^^ ^^2] ^ $;4: s44^, 

^(free running), ^4 4 44«= ^4. =44^ S-^fe 444 444 =?£t ^4s)-444 $n 4^^114 s 

44 -9M 4-8-4tt g-4^(discrete). /H 1 ! ^lw^r 4°11 444# =4 E J4fe31 ^ $14. H4>4^ H^fe 4 

44 =4S4 4*14 44^1 s.^.=l^7}^ *J\q ^4.°-^., 4*)^=-^ ^^4^1 4(run) H4^# ^1^*14. *4*J= 4 
44^ a^fe £4"^ afe 44 5 ^s4 =4^^ ^1^714. 4 44^H14, 4^ 444^ ^r4 s j= at 44^ 
H4H« ^ $14. 31 4& ^«^°11^. 4-t-4 4 "I 4^-^ ^]i^4 f^44 5tfe 444 S-^^l $i 

^4 H4S4 ^ $14. ?- = ir 4 $I°-4, 444 £44 p.s gife- 444 =4-4^ P.S.7V 444 4^ 

$14. 

51 1441 7^14 ^1444 44^14, 44^1 4 = 4 44 4 51207H4 4 s -4 t#4^ 7I-44, 4^44 844 4 

^4 444^ 444 44 HSS 4^ 444£l4 444 4 4 $14. 44 44^ 720d P i(44 4 5ij=)4 4^ 
431 44444 44i5-S. 44 444 4444 444 4 $14 30444 H4H 444 7>4fe 4= 32 44 64 jet 514^ 
4444 44 444 44. =4s 4^ 444-e14 n^fe v_444 *4fl 444^ ^44 v_# 7l-4^ 4 

l.25Gb/s 444 4514 44^4 444 4 $14. 4 4^14, =4^ 4S(jcts)4 4444 4 40kHz ^^^14 444 
4 $14. 4 44^H14, 5 44 444 ^Hfe 444 PC 5!7l 4(motherboardHl 4s4d4 4 $1^1 5L4 4 H4H 4^ 
44444 44 P-4 fe^ 4444 444^4 4 4s 444 4 $14. si 4^4«HHH, 444 ^=4 44 1 44 
PC4 44 4^ sfliL 4444^ 4 44514 4 4s ¥44 4 44. 

444 444 4^^- 4-^44 4=4-4-^1 = ^ 444# 44-44 4^51, 4444 44 4444 44 si4 
44 §14, 4444 444 S4U4 7>445i4 444 aife 44 4444 44 444 4444 444 444 4 
$14. 44, 4H^-4-4^4 444 PC 444 4¥4fe cfcSi=^l44 44 444 4*34 4 $14. 

444 44471- 44^1 $14. ^445i 444 4^4 4444 ^ $144 44 4444 44. 44 44, £ 114 44^ 

51A1^ ^ 7114S 4 $14(44 44 44 444, 4347}- 444 4514 4444(44 (1110)) 4 

44, 444 444 4*4 4 $14(44(1115)). 431 44 4 44 4445=4 444 si 124 5144 444 444 4 
$14. hi 4^ 44 444, PC 4^4415)4 4444 444 45,4 51 144 44 444 4 $14. 



- 18 - 



^7fls-*] 10-2007-0065383 



£ 7, £ 8 ^ £ 9^r =s]J= ^-*fl £-S<*H 4^ °H*1 -g-^ ^*H# M-^^^r E.'S. 

5L 10^ 51 s]i= A]iBfl^ ^«H^ 7fl^=£. 

£ 11 * *fl-#- -S-efl-M -¥-71 5t^I^* HS^i 

£ 12*r l^olB) 7fle3=^^S M-T^iflfe 51 *d. 

£ 13£ ^jo^ ^ = ofl S^fl olnl^l cflolE^ jfl^ 7^^AS iWflfe- 51^. 

si^H ^■•a* %a ^M* M-Hj-vH^. 
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-8-71 *1<H SxHM-S. : 



**** sas 
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•1=1*1 ^a=r 



MB Sll = »ll Mfe It* 



Sill * va*21 3tfl 7fl^ 



*U-8-PCI-X»|;S 



1-Bit 66MH7 PCI-X 



.25Gbps 62.5um LC- 

^7l±- 
lnl^l MIS' a -ffl^-S 
Jig »H3!# 



3<foloi EE] 7), Hg-S) 
lffl>3 £ ^M^l-*^ 4ISD| * 

Sl-B* ft* 50-S=*fl 0.5mm 



•Jan, ^51 -Jj 



32-bit 33MHz PCI 



ysic-i, =3^, ^ ^ PCBiSL 
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